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(54) ANTISTATIC MATERIAL, ELIMINATION, OBSERVATION OR CHECK OF STATIC CHARGE 
THEREWITH AND ARTICLE MADE ANTISTATIC 

(57)Abstract 

PURPOSE: To obtain an antistatic material which 
prevents an article from being charged with static 
electricity effectively for a long time during its 
production or service by incorporating a specified water- 
soluble conductive polymer compound in the material. 
CONSTITUTION: The antistatic material contains a 
water-soluble conductive polymer compound comprising 
at least one kind of repeating units of formulas I and II 
[wherein R1 to R2 are each H, 1-20C (un)saturated alkyl, 
alkoxyl, alkyl ester, halogen, S03-M (wherein M is H+ for 
R1 or R2), nitro, cyano, prim, to tert. amino, 
trihalomethyl, (substituted) phenyl or the like; M is 
NR5R6R7R8+, PR5R6R7R8+, AsR5R6R7R8+ Na+ Li+ or 
K+; and R5 to R8 are each H, 1-30C (substituted) alkyl, 
(substituted) aryl or the like], having a main chain having 
^-conjugated double bonds and desirably having a 
molecular weight of 2000 or above. 
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j£ (I I b) T'^^tlS«jg#fltOV^-rn^— -OCDfrtk 

&3^L>iM£cD^7l/#45#0. 5 0tt±, &3l,H±K 

& s;5o?cdi£}i LmW-o^frftmoy-Sittf o . so 

[0 0 2 6] -ASS (la) *j«J:tf— «5£ ( I I a) so 
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CD, Ri , R 2 , Rj *5j;t/R4 (i^lVE-'nj&iIlcH, 

j^ms mm 20 tommvi t l < f*#ttR<onft t, l < 

&^§&*a77l/*7l/, T^^+v-trctiT^/l/XX^/l- 

n, ADyy> sos-M (fit, r. s/sttRz cQ^a- 
tc(±M(iH* %mfr? a ) , -i-ds, s/tvs, ugfls 
m&zwt3swmm<D 1 », 2*ss/-c(i3^z5>'«, 

[00 2 7] lH^ Ri , R 2 , R 3 t5.tt>*R4 i: L 
T^lc*ffl^:0iJi:L,T{±, H (7j<St) , TOl/^/l/g, T 
/l/n^S/g, 7/V*;H7f;H, 7i-;l/*3J:tffi^ 
SO3-M (ffiLRi icTcfiRa cotl-g-lcti: 

m«h* ) ttmif ztiZo ct\t>comwiM% 

7"nfc?7l/, 7U;V, -fy^n^K 73vl/, 1- 
-?7-->W <Wf-)W ^s^k ^\^;l/, *^7k 
y— 7K T^/k S'S'-rS'Jk K-ri/7k -r 
;k ^-9-r->;K ih+->if;K y h*->;c^;k 

77l/3*$/«£LTt;ty F3^>, yn** 

->;b^-+'>, *^^;l/^i/, Kf->;W+-X /» 

S, 7^h*-X ^o-Y;l/^->l|(OT>';l/^-+^ 

^ I— ;bS, 7at7i-;H> ><f;l/7iz;H, y. 
h*i/7i^Hf*We.n5<, ±IBCDRi , Rz , 
R 3 fe<fea*R4 cor;!/*;^, 7;l/3^ISftti7;l/ 

75 K, x;V7-f K, x;l/7-f-;K x;l/*^i 
71/, -T5yig^ffi.«tc#^rLTt,J:^„ 

[0 0 2 8] — ISit ( I b) *s&tf-®.JZ (lib) 
CD, Ri , Rz , R 3 33<tt>*R4 {i^-fVfnSfcilCH, 
KJg^ 1 JiS 2 0 cOiSm«fe L < ttftttfttOttfte, L < 

nS, ->77S, |gflSSlfe*V^«35#^cr> 1 iffi, 2*5 
S/c:(i3l57'5yS, hU7M3^^;l/g N 7i-/HR 

[0 0 2 9] CCT% Ri , R 2 , Ri 43«feO*R4 fcL 
TltfC^ffli&eiJtUTti, H (7k^) , T7l/^7l/*, T 
7x^7l/fe«kt>*B^!7x^i7l/SA^tfP>n 

^ 0 cn6ow»»*MK»b<ffij^-rntf, 7-71/^71/ 

StbT(iy^7b, x^-71/, ^nt!7K TU;K -YV^ 
OVf7K ^71/, 1 -ZfT—iW ^VW, ^N*~>7l/, 
^y^7b, *^^-7l/, y— ;K f f ^7l', ^-r-Wk K 

T f ->7K 7 L h^7 f '>7K ^N^+7-T r ->7K lF+~>lf 

71/, yh+>/Ji^7l/, y h^->aih + S/x^;l/, 7-trh 
X7l/, 7x^->7l/^, T7l/n^i/Si:UTay h+->. 
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xF4^>. ^D**^ ^y^P#*^ 7h*>\ ^ 

'vfrs/jl/**^ Fr\ 

I«7xr;HfcLtli7DD7x-;l/S > * 
dd7x^;H, 7n : 67x-;l'S, ;*^;l/:7xx/i/ 

[0 0 3 0] — figxC (la) te<fctf-Hfo£ (Ila)fc io 
SVMi-HRaS (I b) *>cfctf— IRiC (lib) R 

1 . R 2 . R 3 *J;tfR4 <Dtufg<DgglS<9^T\ H. 

mmm i 7!jm 2 o ottig^fe l < &#mvi(»Tfr*>vm 

1 7!>S 2 0 DiHRK t> L < tt»ttttOT;l/n*->atf 
[0 0 3 1] Ri tRz . *fc«R3 £R4 (iSl/MCff 

[0 0 3 2] — JR5£ ( I I a) tC&^T. MfiNRs R 

e R 7 R 8 + T^^n^^4Ssr>'-t^^Aco^^ 

>\ PRs Re R? Rs + . AsRs Re R? R 8 + 7^fc> 

Li + , k + «(DT;i/*y^»>r*>*at>u r* . 

Re . R7 % Rs (^n^nffijztCH. ^S(17^M3 
0 ©KWRfc L < ttiMSttOBSi L < 30 
;PS. SfctiHBtfe L < tt#B*7 U -;l/»^r^^ U 

[0 03 3]7^3NRs Re R7 Rs* TJ^£>£n£3l 
4»7>^x*A<D#^:*>£LTfcl:. 0IJ^tfNH4% 
NH (CH3 ) 3% NH (Ce Hs ) 3% N (CHs ) 

2 (CH2 oh) (CH2 -z) * m<D$m&&rzi*Y 

/l/*;t/B«*> L<«7U -/l/Btfe^#^*>*m^*i 40 
& (fib. Z^fL^»^6 0 0WT^ffiigoB^S^ 
IU flflRfcf. 7x/4 : >'I, p-^7x^l/m^ 

*S/7i^;l/777i/*^S«Oi8ia7?feSo ) o 
IfcPRs Re R7 R 8 + . A s Rs Re R? Rs*T*at> 

zn&v bm7im(om4M%**>tLTimzi£ ph 

4 + . PH (CH3 ) 3 + . PH (Ce Hs) 3% As 

H4 + . AsH (C Hs ) 3*. A s H (Ce Hs ) 3 + ^<D 
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[0 0 3 4] frfr&Rs . Re . R7 RtfRs 

±MUT^J;l\ Rs . Re . R7 . Rs <DT 
mcomWc^ x— x/l/> xXf;K ITS 

[0 0 3 5] HRS CI I b) lc*5^T. MCiNRs R 
e R7 Rs- vmt>?£tlZm 4 j»7^»)i,^ft 
>\ PRs Re R7 Rs + . AsRs Re R7 Rs + T^t> 

Li + , K + m<DT>]/l]V&m^*>%:mt>L, Rs . 
Re . R7 . Rs Ci^n^n^fCH. )^ISl7iM6 

[0 0 3 6] NRs Re Rt Rs + T^t)^n^m4 SST 
^^^AcD^^^/^LT^ PUSNH4\ NH 
(CH3 ) 3% NH (Ce Hs ) 3*. N (CH 3 ) 2 
(CH2OH) (CH2 -Z) + (fib. ZfittlcOM 
«S) *<0*«lft*fc«T;l/*;Mi»fe L < tiT U 
BS^*^*>WfflV^6tlSo ifcPRs Re R7 
Rs% AsRs Re R7 R 8 + T*mt>t£tl%> V b^7t^<0 
S4»*^*>fc bT(i^Jx.^PH4 + . PH (CHs ) 
3 + . PH (Ce Hs ) 3% AsH<\ AsH (CHs ) 
3*. AsH (Ce Hs ) 3+m<Dimt&&Tcl*T ;l/*;l/fi 

[0 0 3 7] l:7c> *^5R 5 . Re . R? Rt/Rs /b> 

T> 'BEBIftSJcJiDBgi^nTv^slR^fttrttBJSfc 
tt^«SR)OajB«**J«-r & -ffiS^r^^c LT€><fctr\> 
R5.Re.R7.Rs cOZ^/VS^'t'lcti. 
,^-;K x— F^^rffi^Jc^T^ £v\> 

[0 0 3 8] (I I a) fe^VSi— jftiC (I I 

b) IC&^T. i^UWii: UTti. NRs Re R 
7 Rs + T^^n^^4?fiT>- : e^^AO^^^ Na 
+ , L i* STctiK* ^7;^ 1 J^I^t>*^tf6 ) 
tl, NRs Re R? R 8 + ^{Cii^bV^o 

[0 0 3 9] £/c. —g^xt (I 1 a) ^c4oV^T. Rs . 
Re . R7 lo&TfRs fcLTli, ^tl^tlffi VrtCH *fc 
tiK*^ 1 7!jS3 Ocofilitt^ L < teftmVt<DT )V*)V 
S^S*L<. ^fc. —IRS (lib) tcfc^T. R 
s . Re . R7 ^SctrjRs £LTtt> ^n^tXffiiitCH 
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[0040] *^tcffl^e>n^7j<}gi±«®tt^^b 

-«s cia) jsit/nu 

j£ (I la). *fc(i-SS^ (I b) fttf (I lb) T* 

L0 0 4 1 ] *^^tt*^tC*5V^T(±. — ^ ( I 
a) IsZtJ-miZ (I I a) T*^£n5PjIiiM£JiW<D 

^felt-ma. (i b) *5<fctf-fla^ (ii 

9 5 ^;b%*iST-fen{f & < „ ^n«± 
o»&fc; ttS£tt©#S£ffliSfc fe J; S tf. £ < 

•Ts 3$l^#a^{*(ia\fr5^/i/#^#o. 9 0*S§ 20 

OfeOt$!)> 0. 7 5 5|cSIOfe<D^SlcaSb<. 

0. 5 omm<oi><ot>miz.n$ii,\<\ 

[0 0 4 2] *»WK43VTv fflt#''6tl*7kiStt«*tt 

*<, 2 0 0 oi-Xk-passc^tfiigLX. 

-rs#WT?*nara<* mar 1 5^e«wTi?*n 
tfftv. 2000 ^©ffl^HPof bd*-e*o 30 

[0 0 4 3] ±£B<7)— flgiS (la) 8S5£ (I 

I a) „ *fc{±— «S (I b) **Vtt— (I I 

[0 0 4 4] *fc, *SEWOflf«B!FiI:»»»4, ±20- 
WltS. (I a) feSt^i— )SiC (I I a) , Sfcti— jfcg 
(I b) ifcS^ttHR* (lib) T?jKSnS«iSJ|H& 

Sd^LT^ zk. *5<fctf 

*J, **-*>HiiiJgttSI, #-r*>JHH8ttM, ->Un so 



30 

Tfi. 7^U;lHMi, *7l/-frf so/SB*. 5')X 
N -x^;l/T/l/ A >Z ^ K 7 Alg. TfV^rJV b 

7 x y — ivx.— t /k # y ^-+-> 
7;l/3-;HXf;b, HUMS?^ 3 StxXTvWStftlMf £ 

< lilM- *>^> y 3->?&WffiStt3J7b«£lf £»n3o 

KfkTK^^^ffifittSiJ^-^^cDT^^/I/SiDTK^Il?^ 
7-ymicm®>-£tifct>(DT'&9. mz.l£, s<-7fr*u 

tf, 3- 0*—7>l<*u*'!??-;l>7>>l<*TS.y) ^akf 

LTfiMltt'O. 00 1~2 0fiS«. S*U<fi0. 0 
0 M»cM*b<«0. 01~l*g»fflV^ 

wffisis^jwa^o. 00 1 femawi'e&zt. ^ 
mi55ikw^ t mn&imtmfiLz ^p a B ^a«tc * r> 

^5J-^fk^i^#ty^si5S±»^^fflv^TmfiE$nrcM 

[0 0 4 5] ±a!cDJ;'5t*^o^«g6±«^ 

? fk^*ssoH4*ia»**«y*»«fr e. * s m&tfmf 
e>ti. ^<o^. @(*sE»oiiS(io. 00 

0. 0 1 ~2 011%, IE^MSL<(i0. l~5fi» 
%Ta5S 0 5 0fi«%«k!?S«A<S5<^Si:. 1^— ^ 

»<0«(ifiai:bT'@»fiSt» 1 0 OtC^LT 1 0 OJ-XTO 
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It 2 5 «T?$S„ frfrSMJttf 100i!3^<% 
CO 0 4 6] *£*«W<Oflf*l»it*ffiCOV»T»b< ' 

p d p. nmg&s. «««flk #*r«s3Mb*v 

[0 0 4 7] Srtu !Blia<OS!R«fSfc««ia«FtCfett5 
««**K»fcKf±-r*ftA»c» *©*ft±K, *fgB)§ 

CO 0 4 8] _hfB01j£O«t: 3 «AOSBfi««V->ttffiffl 

Co o 4 9] #58i!BK:fe^Tfl!^5nst8ffi*&tt#S 

(la) fc*tf-«5£ (lla). Sfcfct-J&S (I 
b) IS&Zf-f&iZ (lib) T'^?nS^*{4<D#W 

&(DpH<Dm*iizcttfivjmv&z 0 —muz. a 

a) . «S (I b) ■PSSnSSJSftiOtt 

jt« < *:*<antf»tt*i t ai<«:o, — (iu), 

SfcttHRsS (lib) T?^*n*«JB*{ftO««Jttf 
< ati«T;l/* U tt*<3S< ft&„ *fcK7j<^fg(*, 

CO 0 5 o] ?6fc«Ezk»ttii*ttiS»?<b-&«U*-&tr 
7k»**f» 6 ft **58IH©»«»±*ma:S}H«# L T 
fe, ?Mt. ^ftif©S<b*«feUTJ\ S»&#&<D?3 

COO 5 1] *^W©^SKi±^{C*5V>T, «sA4>« 

zkjswfcTV (a«) -r*. JBs^tt*«wo 
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HHM&lfc**** (H»^*fct±7j<jg^) £^<DI:3;, * 

fc*#o»*«, Bm>»fifc«UTWfts?srtt*« 

Kit**, '>ft < £: -«© Wf i: t ic 

co o 5 2] m^snfc#aisM^{±, -te* (i a) 

*3<fct>*— fiSS; (I I a) , feSVSi— jRiC (I b) *5<fc 

tf— «a (iib) •e^sn««itm&©'>«:<f:fe— 

*<#«tt*$mk*»©±IS«!> n W&P&mc** tf 7 

a%?ti« <fe 3 EilttX»?«£|Ui^ y f7t7f^ 
j c-ojr« ; f«ta*oafb*fiit*MK<, *fc/^y 

[0 0 5 3] S6tcei©aMlttS«««HRSC (I I a) 
IKsS (lib) T?^*tiS«jS#ta*-&»> $ 
ftMjtCNRs Rs R; R8*T'«b?4x5^4i7> ; &r 

^AcDA^tfyT&s.fc'pftil^-ica, ^jaaicfc^T 
y*- •> 7>^—Tm<r>T^.i/^m&s.^rx~ 

so ffiS (I la) i:fc(±-lte£ (I I b) T7S;*nS«ji 

c o o 5 4 ] * ft, *$m<Dftmm±tmfr £>*zmm 
m&m^m^Ltcmx. k— /<> net* f— tr 
yymtmi 5 c k tc <fc o TMic»«tt^r6j±«-a-5 c 

K-tfyysJUf/SfclilMfW F— tf >?(DJim 

40 ^fb^tt3E«*w y 3-71-7 7-=- uy#*s*^ & ft s 

? «!»R©IWk«fiit*»fi < , * 7c7^y -y 7 1>» 
ffioTfr*5 F— kfy^iSmilgi&r SSKfirftt) 

so co 0 5 5] *?m<Dmmcm^z>H?>*5£W(Dmwifi 
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*'1X10" Q/D^jST'Sntf «k < , 1 x l 0 10 Q/ 
tt»ltC>**ttfci:. 2 x l o 8 Q/D*»T»&ntf «fc 

< v i x i o 8 a/nmffiT*$>zcttfm%.L<. sx 
10' a/n*»T?&*cfc*<«Pfc:a3:Li#\, 

CO 0 5 6] io 

m&mm&pHicmm-rzct. fertility lt<£« 

*K 8fcf^8y*5<fctfSl5# t -7 h*^#;l/#r:/Wt:#U 20 
If x y -;KD 3 e>>£3 Jl«S>£Wt*itM»MI 

ikm%®&-r2>%}&t>m e»n^ 0 cm, 1993^ 

^4O0*Sffl^SM«^»iH#aSI^«*, No. 
2, p. 5 5 4, 3 Op-K-4{cf2K<D*^%##(;: 

[0 0 5 7] — ytf^y^, m?tm*s&T3-7xn*:* 
^itaU^X h (>'7'WtB?p« S A L 6 0 1 ) Jg£*i 
«, p H <DigtMf> te~T/b£ U 14<0^mP^ lk#5PM<?§ftS 
g-r3c£fc<, l^XhSflB«ifeaBMfc*l$S<-c £tf 

T-f 5. cnii 1 9 9 2 5 3 ®jsffl%ui^# 

^BaPHUdBHU^SMfc. No. 2, p. 5 12, 1 8p 

S 0 3" 
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- Z C - 4 »C|e«(DSI^m*##tCl^HIICD^W*ff * 
ofctC5« l^X hcDT'U^-^fifitCfrfrfr^-r, 

[0 0 5 8] SfclttiBTWSttSiWttJS^ftdft***! 

man 2otis©, wjaT?iMBauTt>*»tt 

p-feX±WfiJT^5o «e»fc»»*o*ttfc:J:»)«*b 
CO 0 5 9] W±lC<fcD, »«SS<0*ftt 

MosjftttoMtttf <fc I? < v ^saa^s^^itea l 

CO 0 6 0] 

[nam] KT, *9tm*9B*mitm»Tvmic9m 
(1-1) 

Vt2 1] 

H + 



C I - 1 j 
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mAft<D&mh&mUVTT+77-=.\sZ/T*ib2>]m ® ; ^ (I i - 1 ) 
(-IIS^ (I a) &£l,H±-fl8:£ (I b) tcfctfS [{t2 2] 

S O 3 ~ N H 4 + 




CI I — 1 ) 



(— (I la) (lib) ICfe [006 1]®:S(I I-Z) 

tt&Rs *5<fctfR4 *'HT'fet), M#NH4*T&&$;g Ut2 3] 

H S1 C,,0 SOj'NHlCH,); 




(I I — 2 ) 



7--]/yT*$>2>}mfsW C-m^S. ( 1 la) 

agiC (lib) {c*5tt3R3 33<fctfR4 <D—Jj&7 : i//l 

t+v-ST-feO^ {&£#H M#NH (CH 3 ) 

•^-7^^b>^ML.m{4i:LT#ty«a^®) , 
© ; HutEaS ( i - l ) T*^^n-S«3imfiL^i^iiLmfiE 
^-T^maS^i* (-&:£ (la) fc*W4-HR5£ (I 
b) Icfctt^Ri feit/Rz #HT&£*tjSiiMft#«ijg 40 
L#ffl£tLTt&#M^«:©) „ 



[006 2]©; mitt ( i - i ) T^^ns«ji*fit 

tfmifiEiS (I I — 1 ) T-^SnS#tjg*{)iT-&£ttB£- 
f* (-HRsS (la) fe^VHi-fiSie (lb) KfcttSR 
i *5<tt;R2 ^HT'fe^il)t#fir, fecfcO'-lg^ (I I 
a) i&5V>(±— MxS (lib) tc:J3tt£R3 33«fctfR4 
*'HtfeD> M#NH4 * TtbZffi&MmiL&MmLMGL 
t LT#t?ft«-&f*©) „ fccfct>\ 
©IS (1-2) 
[ft 2 4] 



50 
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S O 3 H 



C I — 2 ) 



VMi— flgiS (I b) tcfctf&Ri *5<fctfR2 tfSWclg 

( C H 2 ) 3 S 




6 **v^-4v+T^y^-\sy*wm\s 

[0 0 6 3] &tcttmmicm^rc7ii®&mm&&ft?<t 
&mt. a ( i i i ) 

[ft 2 5] 
i H 



*5<fctf:i£ (I V) 



,SO,-NH(CH,),* 



Ut2 6] 
S 0 ,"N H(CH »),* 



< i v > 



[0 0 6 4] «TOHaWWT?fflV»*±SB*jSttS|«tt* 
® ; ( I - 1 ) Ta%Sn*«Jfi#ffi*»iBbmfflfc L 

fiS©itg?(2 0% SOa ) 1. 5g*10*C»C««F 
U 1, 3-i?fcKa^yf 7t7fV8 2 5rag%l 

Oft. 7 CCfcilfflS-rStS^ttaBBfefclSftb, 3 
OStfgtCttBftLfc SfSig-&^ lOOmKOO. 1 
N NaOH/^^y-WEfiXU ttBLftl^* 
*3S^(iUfto n-£Vn*7k 10 0ml fcj|f8?U 



50 



(I I a) flSS: (lib) (DRs *5 t fcrj f R4 

■x- U>T-£3±tffi-&(*) 4 3 0 m g ^tffco C<D«B 

[0 0 6 5] $P.tCCOjta^i*2 0 0mg^7kl 0 0 
IR-120B) TY^^fflS-f £{Cj;oT, 
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0. 8 4 (8 4t^%) X'h-otZo G P C fc«t it 
*W5&r* fc* «S¥^«-?«« 1 5 0 0 0 T'feo fc„ 

(la) $>Z>Wi— IRS (I b) ICfctt&Ri fcJctfR 

a^<*®) ©«*g#**ra«?ffi^W5e*-*i:* 1 s 

/ c mt'feo/co 
[00 6 6] (1 I-l) T'^^n^ltiime^ 10 

±iEHfe«a^-f* (®) 1 0 0 m g 1 o m i tc mm 

U IN NH4 OHjg?$4m 1 5:MpH=9. 4lc 

NHi*-(*>icmmc&$i2ti, ^ c i - 1 > t-isn 

(i i - i ) ■e^JnsiMfiicSi 
(-&5S (I l a) feS^ttHRaS (I I 
b) tCfcttSRa *5J;0 : R4 j^HTfeO', M^NH<*t? 20 

X^ h;l/^r0 4tc^-To 

[0067] ®;S (I 1—2) T-^*n^«)i*{4^ 
IKS LiUfit h L T##, KWJBmfim^-OlKjg L*{4^ 

#U (5 -T">M+'>- 1 , 3 -VM Fa^Vf7t 
77^1^) 5 OOnig^IlfLWF,^ ?£*HKt& (2 30 
0% SOs ) 4 m I £ti>o< !?i:J!jD^.T8 OiCfcAPl^ 
"T & £ , SJS^tiiSWfe^M L 7c<, £l£ig£% 2 0 0m 
g£r*>J5 0 Om 1 <D7.k(c?gft? U iStpH?: 1 . 9lc 

mwi,mft®mc&-oTmm. wmvtc^ mm®*, 

R^^{C<fcf)IRfe«S#» (HR* (la) &3V>« 
— J&xS (I b) icMSRi feitJPRa <D—Jj&7 t ->;\/ 

— fV^Ti-yr--]y>T$>^m^m 150 

1-2) T^«n**3a#ffift»6a**igL#«io^i/ 

^**46fci:C5 0. 5 1 (5 1 *7l/%) T&ofco 

gpckj: Hri^aTStis 

0 OOTfeoft. 

[0068] J&ICC £D±ta^»^r#tf7j<f^fK^ h U * 
^7iVr = yT*(pfilLpH= 9. 5fcSS3*LT@fl%| (— 
fl§5£ (I 1 a) ffet (lib) tcfctt&Rs 

fc.fcO : R4 <D-^fv'/b**i'lT$D, so 
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M#NH (CHa ) 3* T'fe^«JS*fii^igL 
m&t ITt^ K1tl)i*{ii^<7)«|iIL#{4^ 5 — r 

[006 9]®:S (1-1) T*7r,Ztl2>Mi£&tiL*m 
SL*(ftfc^- SUi&fi^f* (-fiSS (I a) 
(RiC (1 b) tcfctf&Ri fcJ;t>*R2 #HT-£3Hfit¥ 

ffigmm (2 0% SOs ) 4 m 1 ^ 2 0 'CWTtcSSF 
U 1. 3-S7tKn^Vf7t7f>l. Og^Mff 
L&tfP>*}>-p< D£*D;t7Co J5&SLTMiS3:T*ML4B# 

^f&lfcSkzk 15 0ml (crSBSU tg{k-^ hVVL.20 g 
£tt«U »««fts*«T» 1. 3-ytHn-5-Y 

y^z^y^>x;u^>^h'j^A cea»*) 3 5 

OmgSfft. 

[0 0 7 0] ±B©3S8cfc:flfr-*36Lfc» 1 , 3-~>*fc: 
Ha- 5 — T yf7t7f>X;V*>tt h U 2 . 
o g*mtm-& i o g i:*i^u 7k4 g^*a^.TJgi$ 
Lfco l«HB«K:»6nftJifie«!)S*SiB^rtil*, 7k2 0 
Om U feitfZ-b hy 2 0 0ml T-J;<gt</\ $£*tb 
TO. 9 g©Hft|»3|c*»/!:. C©IfeJ9^5 0ml 
©0. IN NaOHlC&<lft#L&tfe>ig»U ttl8 

(la) a&*VH4— (I b) liifcCtSRi *3«fct/R 

ra«03?ffiT?Wj£Lfc, a^»* cOiC ( I - 1 ) T?^^ 
n*«te#ffi*55B:S«|jgL#tt<Ot/l^*«l. 0 0 
( 1 0 0 */!/%) . li¥W?itt 1 2 0 0 0. 

[oo7i]®;s (i-i) Tfv^naiafti^a 

(i i - 1 ) T^$ns«5g#er-fes«a^<* (7kr§ 

±iB®o«JfiT»# e>nfc©%#£f7k}g^tc in /yt 
— TtK^^Ap^.. pH^r5{clHgL.7co c<Dgl^{c«k 

§nc^?n5o cnfrios ( i - 1 ) t^?ns 

MJ@m{4tc^^n. g»i (-IRSC (la) 
— 9Si^ (I b) (Cfctt^Ri *5<fct/R2#HT-;&3<ijfi 
*14, fe«fetf— IRS (I I a) feSVHi-flSS (1 I 
b) iCtstf&Ri *5<fct>*R4 #HT-&t>, MA'NHt * 
T'fc§«jg^{4^igLm{Si:LT^t?±ta^f*©) O 
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[0 0 7 2] © : 5£ ( I - 2) T-^^nS^ii#fi^«l 
5, 6-> ? ^-^>'^^-b> — fVf-Yi-yT-— ls>X*& 

v-V-fe-r-f y £ • *£/l/X (Synthetic Metals) , f%4 

om. i~i2i(i99o¥) iam<D?5mcv£-D 

T, 1. 3-i/*tKn-5, S-S'^S'^bi'— * 
V^T^T^^ffco C<01, 3-^HP-5, 6 10 

T*m^rcJ3&tmM(D?3mc&r), mmm. (20% 

SOs ) T?X;W->:Wt;U l^fiSKIItKLT. g«» (— 
(I a) feSVti— l&3£ (I b) icfcttSRi *5<fc 
t>* R 2 #5 Wclg-g- L/c^^^^^b ^g-pifc &1?§3§ 

*tt*«5. 6 fv^T-ryr-u 

fcH*0^rSt»»«Lfc, (1-2) T-^ 

0 (80^%) ^ mmwztt&i* 9 0 0 0 . m^LB 

m&ttO. 5S/cmT*$ofc„ 

[00733^(111) tsZtfiK ( 1 V) T^tlS 
rtmGMWtX&fttGVttt. &*¥fffl¥4 - 3 2 8 4 
8^ffife«fct5^ I F4-3 4 9 6 1 4#^«KBS^* 
tlTV^^J* ^rfflV-TSiit L/C. 

[0074] (nss0ii i ) ®-emt>nrc ^ ( i - 1 ) 

fS ( p H = 1 . 7 ) £Hfi Lftc C ^Tkigffi^tfvXS 
tSUl 1 5 O 0 r pmT*IU^§I^L, IfO. 02/jm© 

x 1 O 6 Q/ □ (^FIMW&a^tfl'X^-eaftS) 

[0075] xic c©zk»ttannt*imk^«s*« 
7 4 /t7 ^^stf^ss^isu^x hjitcim 

SE^PLfco J- Vac. Sci. Technol. B 40 
7 (6), Nov/Decl 989 p. 151 9(Cffi 

fete 5. ma-mat* o. 0 5/im«mD> 

[00 7 6] (HSS0J 2 ) §HSi!0lJ 1 T?fls« L fc^HEjit 

s^fflv^Msnfcitttii^, 12 0-cT-iasa 

Jg*n{i3x l 0 s Q/ DT'feO, Bttfjfi^i&HXX^ so 
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mmzLrz'&. m^m&vmvr timito. o 
tmmx*$>r>tc a 

[0 0 7 7] £5lc£tt09 1 T^*!Lfc»««l»ll:tm 

*m^T&f8.-$t\rcmm&&m%&itLtpT* 1 oqm 

Lfc S5tM^*®glita 5 x 1 0 6 Q/ DT-fet). rJ 
S£SS0IJ 1 tHHUc, HBttW 1 Kffl^fcOfcBUUS^X h 
BMt L T fefitB-rnti:^ < SMS ftf\ Wtl&ikatiltt 
[0 0 7 8] 2e>icSiSg0iJ i tinasc Ift&fi&J lfcffli/^ 
«*T«ffbfctC5, SffiJg*a«5 x 10' Q/ Die 

[0 0 7 9] eOS«ll3)-<DT»6nfc, s (I i - 

i) -e^*n*«ija#ffi*«Bgb#ffitLT**x &m 

PiM-a®- ((D) ®7j<^14SI«ttiS^{b-&%«r#t?7Krg 
?S ( P H = 9. 4) ^HHLfc C(07j<?§fS«:. 
mWifc 1 5 0 0 r prnTlallS^b, If 0. 02/im 
©#*tt*«*fl«Lfc„ CtD*S141«P^l 2 0*Ct? 

l^iaa-rst. ^cBfiSxtii xio'q/ bj 

^jfi?S^©iKX^^ h;l/{±E16©ji»)T'fe-Dfc: 0 bv^X 

h (^WttSjSS.^ S A L 6 0 1 ) «fflt,->fcfl&(i* 

(i 0 . 05(i mKTf$ 0 , ^«telh^J*«Hfi6eil 1 t 
H*-C*ofc. **3««14SE)S«r^Lfcb^Xhfcm 

t5Cc^ ^^ffc^^tci: OSSJffll^-rScl tA^ 

[0 0 8 0] SfcJtJBTfWKLfcfcfcttWtf^b^** 
^ty7j<}gfS^e,^a^SI»±**^ 1 ¥K)KMLfc^ 

L=&v^-&tiRi^T*feo7co ^e>{c±ie««^ (©) 

««iftf*®l8HcS3VT, IN NH4 OHM4ml 
*Jm%.X^<'&±-P. pH=l. 7 — 9. 4<Dffl-VM% 

lt±<mmX'^>r>fc 0 W^.tfpH = 7. 6tcilSL7c?g 

i 2 0XT'mmm-f2>t, mw&mtex 1 o 6 q/ □ 
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[oo8i] (mmm4) ®r-mibtxtc. s(i i- 
2) v*znzmmmi>L*mmLM<iLi:LT^fr. mm 
mmmwomm lwup 5 -f^**->-i'vf7 
■j-7T=.is>T&z>nm.-&i* (®) <r>Tm®m , m®Mft 

4v7mc£?>minLTmm&tiLmttttwiL. semi 

«*ff &ofc 0 *D>£®E6 k V, M^^2 5000S 

[0 0 8 2] (*5&0ij5) ©T-t#e»n/-c, ^ ( I - 1 ) 

(©) ©zk*tt»«tt*#^^**tj*»s (ph 
= i . 7) j&»&&s*w»ik*m*flji,vc, mm i 

mm.tfm.5x i o 5 q/ □•e&ofco sft, cco^mns 
ibtm*&iiMi tmm<Duvxh±icmtfiL. mmic 

[0 0 8 3] (*&0>J6) ®T»»6tlfc, s£ ( I - 1 ) 20 

tosuwm&LmiLifi (i i-2) T*^*n^«jt#{4 
tsTkmm ( p h = 5. o) fr<m&&mffi±ttnttm^ 

*«£SJBt©«ffifi#t«: 1X10« 0/ □t?feofc 0 C 
0««l»lh«««S(EfiS«l3 kH«OWX h±lc^J 

u isifii(cfiH-rn«^pj^Lrc:i:<i5. ^aBSitsam 

[00 84] (HMglJ 7 ) ©Tlt&tlfc, 3S ( I - 2 ) 30 

tiL&.ft<?>m>ELmtiLtf>5, §-*j**i/*=f-\s>-' rv 

^T^7T--U>T'^5«a^ (©) <DzMgf£*«19: 
*5HHbd*«dtr4e»ME (pH= l. 7) A\<=>&£^ 

^isiL/co cvmw&mmcDmffi&mtzx 1 o 6 d 
/ D-efcofc. co**i»jh»»**iwwi tmmcou 

C©SB1$#;ft^ffl^T^J&LfcKM*^M*T 100 40 
faM&S LTt>, ^ffiS$t«3xio 6 Q/ DfcJ&ifaEfba- 

[0085] amm 1 ) TMSttawttSKmi:** 
din */hv»t, n*OT2fcra«©smt*sao 

fco fiM[«(0««tt»ilO«9ffita«5-x 1 0 6 Q/ 
□T&otfitf , 1 2 Ot^MIti fc^ffiffimti 3 x 
1 0 8 Q/ Dlc±#U §HS&s0!ll i:|BHt«cfpffibfc{4S 
-fnfflti2 /imt(±TfeO> «?3SBgl*»c*3^*^fiB& 
ihS!)mti*:<*oTl/^c t , 1 N NH4 0Hrgf£ so 
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*ffi^TpH = 9. 3tCH^Lfc:jg^fflt^TlSSi^ 
BILfcfccS, SIfiSitt6xio 8 Q/ □ 151 

[008 6] ttfcttflj 2 ) *»tt««tt»»?fk*«I 

(i v) ^rfflv^T, iasei3tpi*osim*ffaofc. 
aatnaa© mmimm<ommm.mi 2 x 1 0 7 a/ □-<? 

3fe^c*jw»*-r*cfctfT*a^ofc« £5>ic* 10 
BH*ft+KiWr*i:» «ffigir[«4 x io ! 0/ □ 

Tvfc. *fc*»tt»*ttW«HHt*«s (I V) *£tr 

«tttK*ftlll/fei:C5, SB&tft» 1 x 1 o 9 Q 

[008 7] OfcKM 3 ) zK»tt**ttJ«^mt^* 
(I V) *fflV»T» £*W4fcH«©m**fT*T?fc. 
|5j*£cDJ!mjimjE6 k V, 5 0 0 OfgO&frT' 

C2 500 OttTWKLTVfcaJ^, ^mo^picj; 

0 a < m a fc 0 BftottTMBMnc * ^ ntem ( 1 

[0 0 8 8] 

*m»> «?a5p° D . «7«n« *auffA. « 

es-rn, ®mm<om. mm'&t&zomm. 
[0089] *Kffle>ttmm±*tft&z>Mmwm±j3 

cfco, a-*o»a±ic««e«ii*jBfiaLTflf«*i»ii: 
[0090] ^momnerjh«m«sv->u:ira 

»§n§LTt>, *«i»±a!i«-«f>*©»iBoi»stt 
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[0091] £ fc*&w<Di%mwi±#mfrc>&2>mm& 

[0 0 9 2] syt, #f£W<o, ttaomssfcfi&iE 
tc**>£.v&. ffig-rn. umbos* mm£it&z<D 

[0 1 ] *W«©«JS^ri6®T»fc««*» (-fifcft 
(I I a) fc.fct?— fiSiS (lib) tcfeVTRs fc^tf 
R4 #Ht?&»?> Mid'Na* -p^«nS«|ji#ffi*»jg 

[0 2] *KW©«3!#aKS>T?1§fc#«^f* OHRS 



[01] 




40000 60000 60QOO 100O0O 120000 
WAVELENGTH/ nm 



[03] 




400X0 60000 800X0 100000 120000 
WAVELENGTH/ nm 
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(I I a) *5<fctf— JRiS (lib) {Cfe^TRs *5<tL>' 
R< jd'HTSD, MtfNa* T*$.tlS^ii*ffi*»5I 

[03] ia(g«<o«js^*®-e«ft«a^{*a> (hb* 

(la) &Sv^(iHR3C (I b) £*3tfSRi *3<fctfR 

[04] nMswoHjt^j^-Tjsftwa^*© (Htos 

(I I a) aBS^tt— IKS (lib) tcfctf-SRs 43* 
t>*R< ATOfeD, M^NH4*T»feS«Jimfi*«BgU 

[05] mmm i -erMhftmwB^imomt3sm\9t 
[06] ^M2Tf^«L^«*tt^<oMya9»ORr 



[02] 




3500 3000 2500 2000 So BOO 
WAVENUMBER 
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(51)Int.Cl. 6 

H 0 1 J 37/305 
// G 0 1 N 23/225 



9172-5 E 
7172-2J 



f i mwm^mm 



(72) f$mm mm 

mMSI5«ES^lTBl3S9^ HSfPl 



(72) jzmm ms± 

=f L mm : rmmmz.±m€i initio 

(72) asm* m;u 

^Jfr^fPfflrfiftfiFiHJl 18# 3 



